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(54) RADIO TRANSMITTER FOR CAR 

(57)Abstract: 

PURPOSE: To limit the transmissible distance of a radio 
signal to be transmitted within a short distance range 
and at the same time to secure the intensity of such a 
degree that ensures the assured transmission, by 
shifting the phases of the signals transmitted from a 
paired antennas with a 1 80° phase difference between 
them. 

CONSTITUTION: When a request signal is received, a 
microcomputer 33 reads out the code signals proper to a 
car stored previously in a memory 34. The pulse train 
signal corresponding to the read proper code data is 
delivered to a modulation circuit 35. Therefore, it is 
possible to transmit the radio signals onto which the 
proper code signals are put through a loop antenna 31. 
Here the signal transmissible distance is further limited 
to improve more the resistance to wiretap. Thus a 180° 
phase difference is secured by 180° phase shifters 42 
and 43 among request signals sent from paired loop 
antennas 41a and 41b as well as 41c and 41 d. This 

attains a signal transmissible distance of about 1 ~2m from the paired loops. 
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zmmmfimmim&icwifz. 

*8SmiSIAW. 5fe«C > #818857-132118^ (^BS59- 
24075) dCiS^X r^jg^+-i isX^A} fciHgl/TC* 
•5. c©^iSES;+-~>^f-A«. m«*W©FTP-.» 

ttfcX-i v ^Sr&fPL/ctl^©* FTP y *©fl?iS£>£ 
t>ttJ6&**?Tft toti •SitfiS <!: ft "C I, > S h ©T?* S . 
KtllB«. ±i2Hi£j£*-S-'Xf-A (J£TF. *MffliSiS io 
©KBJ£SiI!£ifftf •*>) ©WSfltJSSrm-T^P » i'Ht?* 

K^«:WJU-7'T>f-^-io*it9:we.n. jI3EJ$ 
III FT© FT^> F^jS^tc^W f f-ntimttbti-C^ 

±ta*- FS^ini i ». ^miioNKSS-c^-pr. ± 

SmiffiEfttKagifto-EV-S. -eOT. C<D*-FSiH 
{MS 1 *«WUT3ME#*« F7B» *<DM&&m 57c 

ace. ±ia;w -^^^sft^-rsi, is 
MBStt 2 f*j© >; * x * h {m^m^^rm l . - 
fflZfflV i>x^ hfi#5:;v-7'r>7 : -^-io*^ilHi-r 
S. COJl'-^T^f ^lO*>6jMff;*ft7clJ ^xx Mi 
-sttt. SfflER^fPffiltc i r>X±n*>- FM&flte 1 ©Jl' 
-7-T>f-^3«:«t-5T§M3*a-2. 0 *LT. 27- F3! 

•?-c. ±ib';^xx Kt^*si8iHij(D$ijiai^S2^e. 30 

jMftStxftiCifc&HJU p- Fff-5Hfe£lHl&§8£fl«i 
St*-*. 

=>- F<t#^*@ss 8 *tfMW4& . ^a>=» - Fiatf-H 

889 KEItSn-Ct^cmWiaH^CDa- F<1# (*M« 

+ * VT{t#4±fB3-F^#«:«fc-5-C^sau. ffl^Jlel 
8S4 , ju- t-t > rT 3 or gfi-r s . 

oT§t§n, c©s<t$n/cHW=i-F(t#«. s<t 

• «iaislSSl3l:^Ur=i- FJ«^HHi^«|&Sh*. 
=1- FJ8£lHlSgi4«. 3- FiattHSSisfc^JfcS&Sti 

•ct»smp@*©=3- Fft-^i. ±sas(tsn/c3- f 

=1- F{I##-&07cJ»£KIE9T*^x-*l83&[5] 
S8i6©|g8ij£tTft'5 4>©r*i„ 
^L,T. T^?^x-3f|gaillgSi6*i|gS65nii. F 
To? *©/M£ • Sfei££*Tft ^7i»?*i- £l7#lia& 
3nTh'7d-;?«?nSCii«c5. 50 
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c©«fc 5 k . ±> - vrnmrnm 1 wj©=> - vm^tmrnm 

iS-^fCRR 0 FTP * *©{&?!£ • JtlfeW ft t>ti* CtiC 
<fcoT» ^x.tf±fB*- FSEftflMU *Sf»Lttt»#** 
hTB^^ilL-t^il/tt. FTP ? 
nftl,^ Src. 3-F<s#©SftS*-FM^«l«r 
JJSfbfc^a* FTP » *£ft?i£LJ: 5 <t l/T 

r ftp ? ^w:flsi£;**iftt>. enactor. ±sa*- 

F^SHtta 1 fif3fe©tS«K;* - <!: P)^©l55?Bf4«rW 
-rSfcCift*. S7C. ±E*-Fl!ii(ttaitt t 

*- n m-rzmfim-t * c i t u 

mz.\*. aria*- fm2sm« 1 zmmi,tcmm&i>mM 

Ltc& FTP "j ^=SriS!iSL -C$ffi*> 6 RE ft 7cl&&. * - 
^EMtfi Ftp fZfmui; 5 t LXh CftB^pJJI 

«. vmMmm 1 <L*pKw«iaP2 <h©ra©^«<t** 
pj^tfto-c^s/cJi), M^vmm&t>®.mmtitcm 

ftoT. C©«t^ft*Mffl«6SSftfltai^gK:*j^-C«. ft 
•^©(E^nJtgg§St**iS|*^l. 5— 2 .Om«F«9©3§l,>Siffi 

^{C«. ^3^i^fC«fc^r^«if^*i^D-5^H<i:ft 

±E©«fc^ft*Wfflife*i«flffli«i»«:*si»r». a 

IS«©0f^-r-5*- FSB^<it8*stS«S;*-©Rfflift 

o-cusfcto. ±ta©«fc5ftttft£K±-rsK:« > ®h 
- Ffg^jH^snsci*i!i±-rn«ai,^ 

§ n ztemm-^o&mzimmMz&nmmic mm? s c 
t i L- . ^ojtiiftejM^tf ft * **ig©&g* 

vlt. *&w<Dmi$.zm3m<o9 \s-M.*ffc%izm^x 

m®ic7jk-rtm< . *^©*Mffl^iM<t«gtt. 

6 mmmm ? n7cJsssisb^pate©fi-^«rSM 

b. C©§H«:iSSbt:BFfS©HWm^?rj»iSiM(frS 
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FTP * fiWOMtffiimWDte'tWt • j»tt»fiFr* 
±IB^fI^©btt. 

3*x4«, 

4„ c©^-Faa««3ott. ;u~^T>^3i<fc, 
y hft-^(D^Hir^/c2sb(D§ft • «lB[n]&32<h, 

T»MB3ebJ:CFaSiia8S35t*»6«W«fiS3nTl» 
4. 

ina^-Ffflas«i©^-f*aa>t a ^jr 
33^M^r^T$n^^atDF k 3S^-r^u-^i'- h 

( 1 ) com®) 3Wf&*>nr*jo . y nt-w* 
ft$n^<h, (i) owHMrjmtYEs&tto 

T. XlCXf-y? (2) tojarxf*?? (3) <D«n^ 

enactor, ^fty^eys^EttsnriiSSWHW 

**o" 1 • t rom& j etc<i:-z>xm&Ltc'b<D) iwt&A, 
coK&stiA:H«3-Ff s -»ccMje a r&^^^ so 
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ft3^6IW3- Fft*^tt6ftJdhMft*tilMI 
T £ & *> ti 5 C 1 1 Sc 4 . 

0, C<E>CPU53te, W ZUZfUlZvV zl^v K I/0>T 
x -»**y (ROM.RAI^) % *3<fcO\ 

T>-r^4ia,4ibte, ^(3[)h^>^a^^ifi^(cSS 
3hfcji/-:/T>^*-"C*D. H«»9rCnPl«Mrr 
EK3*rt:i>&. 

i 5 l fflo ju- v'7 > 4ic , 4K*i, 3&£ffl F 72 
«ccK!BS*a4&<Dr. — #<D ;i/ - ^ r > ^ ± 4ic«a 

>T-^4id«a^iS^'- F«eci3«3nrc»*. 

±IB;l/->^T>r^ 4la- 4id&c>tf j£ L "C . S^fflfl F T 

Tv itMtt;W 62 I 63#fl*ttW6*vCl>S. 
fuf 3 2 »cdju- r^r > ^^<D§ ^ >WOT > f 1 -^ 41b , 41 

dfcttlfitf »*aS42 1 433W«ttSnT*JD. C*l(C<fc^ 
&-?Tl>4. 

«BftHB46a,46btt, CPU53<Dlti;*j#- F Q, 6 W# 3 ft 
(CJttSl/T. F*>*W©T>?^»41a, 
41b& 4t>«3M£JBffl!l<DT > 41c , 41c*DfSin^— ^ 

£>4. 

&?2>tc£><D<b<DT. FTHr0N,FTB!r0FFift:4fe 

RHIICUT. FTX-/ 9^5fltt. JR^SKKT&tMK)2 
©FT (4 FT*0»&) 0^*a-en©Pa • BHMB«M 
ttltS/cMX^ym^ FTH-CON, FTHXOFF 

?ztcito<Dx<{ *-s/y>yrt«:*-3W» 
A ^ n/ct^s§xoNt & s *> or * 4 . 

KXv9s77.4v* 60«. M!i JSffl'J F TrtHCcKW 6 *x 
rc»*FTn^^^^©JWi*»f¥3WttSnr, ^S&cc 

4. 

a**«»««H*-f ^^6i«, FTa 
«Wir4^^^^r*>3. FT a ? ^WfttqfettWIift: 

*4^(C«0FF, S?^figCC^>4^tC«0N<!:/ > j:4X 
mm**- Ftfeffl0S854«, IWB»^-fv ^57-63©^ 
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-rC* -tf A 55*> 6*!sl(8«:««4«ie'r £ <DX$> 

nfms> tnwk Ltcm&wz. Mies* a * ^<dx ? 

? ^fs^S, J&sffl* ^ nr F 5 >5/* ^Tr, jtfONi ft & c 
"J U-66*5i:C>'y L"-67te. &*CPU53(DtB;fr^~ Fa , 

a^6ffl*StiS FTP? ^fg-^s,*JcfcO'KTT>n^ 
£n*&©T\ yu-67«FTa^^©attBBH*ffft 

ft^. yi/-e«*iirE*-**aBRs*r Fra?« 

^MHB68©W6*tfftoT^^^^a>*!fc*Sl* 20 

So 

ftsiwc, ebb*- FiassfiasoiifcjcsestiTi* 

/cIW^- F^^70* % l!fE^Jt'*:> , l'#lJ"69G>:3* 30 

C©HW=J-F^5^70«, FfflaMl«30©HBrt 
(cBt»Stirc»*H*3 - Klcaft&r*J:9K4* (S- 

W4e-; htm>2ft£) oa-Ff*-***/**-* 

cW^cCiW^- F^-5 ^o^^^u^lJ-esDn 
lil^a - Ft 1 - * tfCPUS^GW&S n 6 C t <b ft 

it, ^owtt&mtLx. m«»7ia«:*rfti<, * 

MOfeGcD Ft s ^-7i,72©5 ^H38^teK8K"* 

cim^^. */c. »8H«caw*i<. 

*rtoS?SJ3?. »*J»^-h73,74©W<>fcti8P»«:rt 

EFTS^-OftOCC^A^ys^-KlWftWrfcfi^ 

Wc % ffl^fiUt, «iL«a«««IKr5 7-72<tiI 
OS^- h73<tfc— *KD^-^T>f-^41c ( 4ld*aftW 

ffl^**aitrfefit». so 
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yctc09H*jJ:^ioH«, m/lECPU53«:*JlirSltf? 

U ±E*-Ka^(t»30*aiWU*:WS«*s»Mk:» 
aBE*SJffft5»ffiLrtt, MH*flPJF7©F7^> 

££t£ffiU CftK£oTl9MhfF (10) 

CCDiglbS&ft; do) ttmffl^d?- Ft&fcHlPlBstfDlg 

16, *Ai^CPU53OXir>y<^«lB*JBI«0rCRJ*>fitt 

_hEfitt»ff do) KJ:oTteBbLfcCPU53M\ 

b (id k * o tbs s *i * &m<D&titf6 <* mzm±m 
ccomm&mv&m. awm (n) a^*-fi 

^feJrCflxxCDA^tRffitCS^C^r, mW)X<{v *62,63 

© 5 ^(,>m<D* ^ * *#on$ ft/c^S^SrtfctfJ U ON 

tats^ y 8G^— mett-r ««s#tft 

xn (12) wmnztix. >jm hflmtam 
-r & tc &> <d ji - v r > ^ * m jr ^ n & <, 
cnn ±EfBffiE«^*y8e©rtstc*-^c»-c, 

« f > ^ ir% 4ic , 4i^#gstMfc 3 n 

^>o -rft^>^, m^^-ha.Q.^^^n-en^ft^s 

bb ^^s-r ^> mtmi ft fen 5 . 

*l/TT. (13) MlftM*«frdtir % ffi^^h 

Ck*&CTS49NB»«#S,*S«l&3tl, l%^S50^6 

n^>o c©y Kt-^ttiEtHft^bSti^iz-^r 
ft^„ 

^"787tCcfcor-^B$P^ («iLtf. 100m sec) mfsZtl 

ftfc, S*©S<ifflT>f*^ii«a582<?:. S(lffl7>f 
^il^Sl583«. ±IB^^@8§46a , 46b , 4^tM § n ^> 
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ceDJ^KOT, 'J^x* HI##i£{I<*iaS£. *- 
KH2MMi30BI"Ctt. mftLtcZSlc. 

iirft^. 

5rtf)teofc?g. ma (14) tfrntTsn-cfco. ±5B#- 

FM£II®30*>e>;£{I;*tx£@W:3- Kfl-^CDSfi^S 

±SBtea (14) ». isE^tesB^^^'JsecDrt^ftcS^ 

f-^" (C©i&£te. Jl/--7'T>^^4lc,41d) tefieSMt 
-f-Steat'ifc'J. Ui*^- HQ. ,Q,*'6^}ft<l#S < ,S,* 

-€-L-t> ycfc^g (is) wmzjZftzt. mt>*--\-o, 

7"T>7"^->Ft4ic,4idtci:-5-C§fi$n5^- Fff-5§© 
tSlift -8M5**ft3*i. ^®*©n- FM^J&9-#}ffltti 

c©£#, cpu53-cb. tea d6) tfimnztix. ±& 

(WT> £ftBW=i-F£-fS) 
©Kji#, teJ^fBttASftStt*. 
SdH^a-FO^ii*. fEl***ftS*i4£. ^010 

mvmm (17) ^ntfsn-So c©tea«, iwa-K 

f3tSt3B84 (■7jV^7"Ui'^69teJ;iy ; @W=>- F^d^o 
fflWffa- Fi-TS) #S!jA*ftS ££<£>£, i!?IB§fI 

a - f r- * t m& l, , wt ©-&©*"JjjiJ*fTft *> 
teat***. 

ftte, ±iB@W3- Fi31gg|584A^tt*&3*iSmf*ffliJSl 

5 ujuf 1 - £ £ u-cteasti*. 

-E-br^tc. tea (is) *j»fsn-c. ±iBM^©if& 

a" u-cotttf. ;x©tea (19) ^fsns. 

C<Of«!M (.19) it. F5->^X*Tr 1 ~Tr J :teJ:O c, J U- 

&#w&-r-5>tea-e*s. c ©*§££«, srshmft© 

mx-^ -^^sdWoff (-r^t>^. FT p 5. t> assists 
si) -ca&i^^A^^-n.o^^^^'J-rs. 

^l/T. FTP ?**^tfcteK tij^tf 
n. D U- 67©0N£tT ft o r FT n ? £ £IEi£3 

■escttccfc*) FTP9**«?si$i**8wanTft*>*x 

-5. 

c©ct^(cL/-c. Ftp v tom&MitMytetotitt 
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#ft 3 ti -2> * -CO^tS^Sg £ ft -5 . 

ffefr, ±IBtea (18) ©#JJ§iJi£S*JNO£ft-o/cJS£K: 

k. #«ctea (20) *s^?f 3ns. c©tea«> ±iae 
tea (is) ofQsttSft^No&ft^gift^tm-riftyir 

CCD-jeBMBrtfc* ? > h »jJi«3EHS[jy± £ft & £ . 

10 #©tea (21) ©*JMi&3l#SYES£ftS. 

cnfcto-c. ;wc. tea (22) a^fstxr. -5Eb# 
racPLWJSi^^-r^Sb^^ffttJia-J.. ftfc. c© 
£ #g*Rffl#s, ur #fR|gaftlISS684IESb-r 4 c 

£ K «fc o T * 7 * 3 > £ 0M6 5 £ C i ^ njfife V $> 

c©<fc ^ ftteatcj: r>X. WX.it FT a v 

i; ^62,635:^f3ilL/ONffi^L/cJS^-(C. ^(DtcUiC U 

20 *SSjWB5±T# 

Sfc. «±©Si?Hrtt ftp y *©8?&»f£K:oi»Ti» 

f©i^£ttft©«^«:*Jt>T:fe. ±»©»flFiRaMcL 

■ct7ftt>n^. 

£J$o#- F^(i*S3o«:^L.^*iSa!&^^ -^^e 
2, 63icm{^Utc £#©«•« FTPfd'. h7>^ci5 

^©sks • M^Tftfeft&ft/atfto-tfco. ±tB* 

- FS!ilimS3O?:0TJ#Lfti,^^a 9 f *«?iSL<fc^ £ 
30 L-CfcjK^fPmffttonftl^ @*n-F«-^ 
©Sft-2.*- FS3Hl««:0T^-rSSAi|SI««:}»ffiiafP 
5r?fftte^ £ Ltt FTP 9 ^©^tStfft^ftt,^. 
Hie. &a9»0flm-tfctt&M*fr*tt*««£^*.& 

eSJX-f ^^62,63«. So-^SKlSWetltfc 1 ), 

^IS«>St^iJ6SS^fft*J ; 5£TSP ^f©*€:jl!RL. 
-Cf^SijS-tt-5C£*5f 

•vd?©*€:{SSSL//ct,^JS^K:«, F 5 > i» P i> 0>m 16 
40 x-/ 9 ?63*ai^-rsc£«:J:-3r. h5>i'P9i'© 

±IBj2Si)X-Y 9^62,63«> &P9*. -Tft*5% 

FTP 9 >teic;h7^a5 fco&micm^hixxis 
*), Mm m$&bJ;'}t-rz>avi>$l<Df®&xay>?<D 

mm • m&mtzn ft ^ c £*i-c^s. 

IK, SD t; :J'S©;U-7'T>?-^-S ; t41a,41bteJ:i>'41 

c,4id«. ijaeafjx-r 9 9 u 62,63©ifiei{cES3n-cte 

0. 27- FS»jg{g&30£Bf}#OA::g*i. mmz4 v?-6 
50 FM^{t«30lIiJ©;U-7 r T>7 ! -±£*SifiSbfieift<i^ 
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XL 

h-f ft a * ?m<dt >t^k: *>eai3^& ?nti$o 

RSU |»JStt*J:?)rtLh3#4J:5«:*iastiT:t» 
£ 0 Ctltt, fifSBlSO' »ffiS42 I 43ec<fcoT» *t<tfro 

h,= (ISeMV^TC) 

X { (1/R») + (ik/R a ) } COS e - (1) 20 

H0= (iSe ikV47t) 
X { (l/R 5 ) + (ik/R 2 ) 

- <k»/R> } sin 0 - (2) 

H0 = O - (3) 

tctdb. iiajv.Hd.H***, mrm<oim<. fommzm 
ft. 0*raj©jsR»r**. 

_bfH I Jl/-^T>f-^ANT{c«nS«8!tr*4. 
±EStt. ;u-^r>^ANrOJV-^"WBfiRStiSffi 

CDHST&£o 30 
JJ2ktt. (k=2*/A : Att&fi) *T?£> 

a*-. ±iBs^e (i) . (2) ccs-^r, *riw-^ 

y>?^#io©j»^ico^-c k J**(l) . (2) 

^"TMAtt. ±IBSC ( 1 ) . (2) <DVtffiS#£fctt 

jjaa ( i ) . (2) ©i/R0»*«toOTc>*. 

• ,180* ^Afcftl'ttJtel&U t&Mf&ft <VW£ 
tt, a =90* ,270* #ffl«:8»t»»#*IB£LTt>S 

ci«:j:orj»*k:4jWS»»olT»IL3i«^i:*ci* so 
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felT«Cinr* ltt, 0 = 0* £90* (&£t>ttl80* £2 
70* ) i*C*JWSlO©JU-^T>f'^6(B#**^ 
Lfc»&i. 2-^<DJl/-7'T>^^^6l80" »ffi*tf 

(SI) 



d 




1/R S 


1/R 2 


1/R 


0° 


100m 


-25.6 


-28.5 






0.5m 


-0.1 


-0.5 




90° 


100m 


-31.9 


-31,9 


-32.2 




0.5m 


-0.07 


-0.26 


-2.2 



fc/c b . 2 - 7'T > ©IHJPBfcl . 7mi L/ fctB^ 

©*S*«r^-r*><Dt?*S. 9 = 0" ^fttCtt. IS 

io©;u-:7y>?vJ-©#-cy *xx m#*3MiTS 
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